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(54) MULTIBLADE FAN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the 
collision/separation phenomenon in a blade inlet at a 
working point in a large flow rare/low static pressure 
region, widen the main flow region partial to a region 
apart from a suction port to a region near to the suction 
port, moderate increase in flow between blades in the 
region apart from the suction port, and reduce turbulent 
flow noise attendant on the separation. 
SOLUTION: A vent hole 2 for passing air is formed in a 
main plate 107, an inlet angle 61 of an upper blade 1a 
and a lower blade 1b is made different from an outlet 
angle 82, and in the large flow rate/low static pressure 
region, since the inlet angle 61 of the upper blade can be 
made small, difference between inlet angles can be made 
small, the effective work region of the blade is widened, 
and the collision/separation phenomenon in a blade inlet 
part 4 can be reduced. A restriction part of the main 
plate is eliminated, a ventilation passage is widened, flow 
in the blade is made easy, and since a flow speed is 

reduced, the collision/separation phenomenon in the blade inlet part 4 and the blade surface is 
reduced, and noise can be reduced. 



I 




4, 



LEGAL STATUS 

[Date of request for examination] 25.08.2000 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 

the examiners decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3507758 

[Date of registration] 26.1 2.2003 

[Number of appeal against examiners decision 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAA40a06aDA41 3271 791 ... 2005/10/20 



(i9)b*bm«w (jp> 02) £t n 45 ^ ^ (A) 



Ul)#fttti«&&iJ#^ 
#^2001-271791 
(P2001-271791A) 

(43V£m B ¥J5S13*P 10J3 5 0 (2001. 10. 5) 



(51)IntCL 7 
F 0 4 D 29/30 



29/28 



■we* 



1 0 1 



F I 

F0 4D 29/30 



rW(##) 
D 3H033 
C 
F 



1 0 1 

29/28 E 

s^m* w s*JE<z>»9 ol 12 h) m&mz&< 



(21)fflH#^ 


#^000-86151( P2000-86151) 


(7DIHSA 


000006242 










(22)fflSSB 


¥j£l2*£ 3 ^ 27 B (2000. 3. 27) 




AElSAKmiS^K^M 6 TB 2 #61 n 
















ARfl?*BnP«3CK^-1IS 6 TB 2 #61 # 














(72)38W# 


¥36 lit 








±Rj&:*:Rrt)«3fcK<%teB6TB 2 #61 *J 














(74) ^SA 


100097445 








#S± ^« 3CM (*-2£) 











(54) [52«CO*»] £M7T> 



(57) [KM] 

£t£ 10 7 tcffi«dS8Eii-f-5»»5iJa5?t 
2£{g;t. ±SB:/u— Ki a iWi^- Kl bOAP 
£gj3 1 £fcBa^&|3 2 5ir^5«rit-C, *J& 

<. 5i©K* s *2:*$ix. :/i — K«AW<^5i: 
5 0 



/V 2 



lb— T»^U-+ 
£2 




-i- 



SB^u— KAP#£taiET&:/w- KWADA, HiifEJb 70 

m l ycts*^ 1 * ft n 2 I5®(7)#m ? 7 > 0 

&a£¥fc> y & LfcMSW 1 ~ 6 ©v^fhWcBl 
9 ] i — K0>£tt4Mk D ftttffi«3fts« 

[%n<DRfti&R9n 
[0001] 

[0 0 0 2] 

[0003] j^t, rwi^S7r^o^t, mi 
8^e>B2 3Sr#BRUft3^e>RWi-5. 50 



#Hf!2 001-271791 
2 

[0 0 0 4] Ulc^i-J: 

0 4 rt»rtt jt«Jd^</u^ £ ^t^O^iA q 1 0 1 Sr JgjS L 

thu 1 0 3 t&m-fZ. :^->y/i0 4Wi: > 
^tftOlH!]® 1 0 5 t . rwfljfil o 5«JlCi0it*Sftn 
i^WOSl 06«rtf6±fil 0 7tmP) 
*V0^5 0 ««10 5i:5fettl0 7il:J;oT, :7V— 
KAPSP1 0 8(DAPM0 1 teXTjyu— KffiPffil 

0 9coaiP^se 2 3&sffli«i 0 6«}&>b£«i 0 5{hj* 
-eiu— co^ifcco^i/— kio 9^tttrJ: 9^R<9ftct& 

1 >jr— >^^i 0 4ic^^{i-tt 
^^-^ l 1 2*»*7 h 1 1 3fcig»£;hjy»Kfc 

[0 0 0 5] JhlE*«^J:0. ^7hl l 3tc^e— ^ 

1 1 2^t>Il^S:4tT^S77>l 1 l£{Hlfe£ii: 
6r Ri&fi«l 1 4 »at!)7^^l 0 
2<Z>R&P 1 0 1 SriiSU ^l/-KAP»10 8^« 

9^e>^£BUTJ5IC^##^<z>^— 0 4£il5 

mz&*{z.W}m&»mz^&£ti^ *tffipio3 — *ta 

qtttlP 1 0 3{£*»$jh,Sqfcffl*'* hORSWot, 

^h^t^i 1 ii^sm-saw (#se) #«ut, Am 

[0 0 0 6] 

^^-KAP»I^«AL^<, ^u-KAPSTOH 

D «:K#"t?fflAtttB«:lSil±t?# #SK*£*XTV* 
[0 0 0 7] *36Wli, r«)J:5&Se*OR)HSr«P»i- 

P*^«n^««{c:fi5±«ttHS:K5&P^iSv>««* 
T*$!t^:L. !Si&P^?>lllttfcffi«co^u— K(c*5it«5^ 

rf\ — KAP»*5J:^1/- K*ffi"C<D«g6 • ^IffllS* 



-2- 



(3) 

3 

[0 008] /hat* . m»K.m<DW}i¥&-cn. ± 

[0 00 9] *35Wtt, ^Oip **£*tf>RjB£#ft1- 70 
[0 0 10] £fc, ^Mgfi • {£#JE*C0»^-CW: % £ 

[0011] w^)J;5&«^^t 

I00l2]*t *^fi • ffi«HE«o»ffr£^tt, £ 
^K^p^^glttfc^tc^tu, — fflds^«(D3ija?t 

£9, ti^tt*^tf^^ii^lTl, lift -Ml 

[0 0 13]*»WI1, w<oJ:5*a*<z>gRjHSr<l¥fti- 
i^P^bKl^c^coyu— Kcott^ft^if Jd£-£^j 

[0014] . ffi#JE«<olbfk£T?tt. * 

[0 0 15] *&Wte, Z<D£?teftjk0>&m&m»:'t- 
film* t **tfcfls 5 ■ttJBitoiSit «:» C 50 



4$flU2 001-271791 

ffi&W&afrtbMtitzmt&lzm'oxmtiZtLib, i£p?!>> 

ds*#<*9, ^u-KAP«3JT-<o«38Xr5f»JI«S*^ 

[0 0 17] *mWte. ^<D£?f£'&&<DWm&m#:'t 
Z>h<OX*><0. *«*-«|>BE«©»f^Alci3V^T. :/ 

P P>Kttfc««fciH 5 ^fltffiH SrSSi* P 

T, P^PJc^v^^CD^i— KAPSPOAP^Si:^ 
AM(OM/h$<t5r^T s yu-KAPBTO* 

[0018] *fc, Kd**;? u — yKD^-^^riiii 

-T£gUc v LW£«)Mttft (mi n-1) 

[0020] ^7t, - i&»&m<DW)ft&xiz, ± 

-ra^ — Kmna^bAnsfB^oisataft^^ 
z>h<Dx&>K>. xmm • «»ff«o«i^{c*5v^r, ^ 

P^b^ttyc®^(c<g^^$ft^H^p^Ptc^^^* 



-3- 



5 

[0 0 2 2] £fc. ±%tm • &m>KWL<Dmf£&X*l*, ± 

f^-^, ^A&^yt-— K<7)AP^£CO^* 
[0 0 2 3] rcoj: ^^^O^^r^-r 

-Cfe*:U P^^P^b^nfc^O^l^- 

[00 24] 

ix., KAP^^mjISTas^t — K<E>A 50 
P£, Hul5±a^u— KcotBP^^HuiET^^u— Kco 
tbP^OV^tb^-^Ac^. P^riW^£::££#m 

yi/- KAPM^i-- Kfflt^i^, ftj *o 
[0 0 2 5] £fc, S81HTSP^u— K^ffilBS«HR(^Bt«9 

[0 0 2 6] «Jia^tR05t©^«ffl5«gffi*R?Btt 



4#Hfl 2001-271791 

[0027] B«flE±4Eo^:^i^ig«fps:iHite*r&jic 

[0 0 2 8] HufS^co^U- K*t)f+itgp^Sr 

ffirSETW^u— K«]fc«^S-ti:fcr tSr4*«i:*r5. ^ 

T^6^l7 7>^^tl5 0 

[0029] itEiaywK^ mia±«3&^ 

4 • ^S#m^BJ^^c:joV^T. ^u— KAPaST-<D$j 
<15^®H^rP^^P^i5^^^T*feAL. Wihnfr 
^r^?P Lf«Jgtic# 9 SL«8««:ffitti- 5 £ 

- KApasoAp^ff tmxftmnm&'bz < -rz> r 

T\ ^^-KAP»ro«^.*JKS«Xt5^tbiwfl£5 
$r{g;^i- 5C<b^t^5#S77>^#f>n 

[0 0 3 0] ^fc, WJ8E±»yu-K^8(rfeT»^u~ 

[oo3i] *fc, mu±mzfu- b*tmmT^^~ 

cttt^«gfi • ®#EE«^»^^*3V^r. ^ KA 
Pttt?o«f* • fflBtmft*e«-rsi:^Kap^feMi 

^■C#5^l7 7>^#f)^o 
[0 0 3 2] gniB±:^U- KcO^«W^Df^«t 



-4- 



7 

- KKiJSttS^u- Kiai«>«%iiAl«rai»iLmNI^9 
£ tld/hSEa • H»£E*tf>»f1Mi 

[0 0 3 3] 

PflWjiS^ttStWT'fc^ AJHft-{S#flE 
«lc*3^-<\ PJii^PMv^So^^ KAPMA 

*<"C#5«0-C8tAft»c»-rsSI»li^*<. ^u— 
K<0^&tt*««as«;;*:U ^^KAP»TO*^ • 

[0034] mjisTias^ k ^ saisffli«<z>a 9 ftrttt 

Wit, ffi^-^>y<Dfffc<Dfe£&Mtti>(D-C& 

<OiS«3:B££\ KiiP^^Btix^^^u— Kco^fS* 
tfc* ft £ mm £ it * r t & -C # S £ V * 5 flUB £ W i" 5 . 
[0 0 3 5] Hul2±^co^co^gp^®$:R^^ffi 

[0 0 3 6] H9IS*S^^:<z>i^iB»SrlEllE*^itc»LSft 

KiiP^fo'Bitt^fifto^u— K»cj5EA-r-5±atco— U 
[0 0 3 7] HufE±«co^ K» 9 f*lta»«r«HET 



(5) 2001-271 791 

M^itT^yu- Kic^A-rs&sic^-rs®^ - $j 
[0038] bijis±^^l — k^, ffiu±mfrt>mmw 

*><£>T-&9. mjfEif^i^e>5fEmo^r>J: 9«l« 

oSi&P«»iBi-&K^M^i«9XX3d s Wa$n« 
KApaJ^^A-r^^o^r^^tt^it^tL. 

[0 0 3 9] ttEJiffl^u- KtSWETW^l — K*>tt 

[004 0] mjfB_b^^ K £ huIETpP^ KOtfc 
hyr (Di&ffimM 5 a & P icia v ^^0^ 

[0041] HufE_h^^i— Ko^sffiaf? 9 f+«tfi:B^ 

S • i£#JBE«(c4oV>-C > ®5&P^bHtttfe:fig«cD^u— 
KAP«B^«^LTSnA"*-S^attt. — K^fflpfiu 
^®^P^^>gitL/c^co^u— KaPSP^sgftiip^iS 

m mRx^m^mwM^nmx*^ s 0 pii^ptciav^ 

KAPSP^StAi-S^oSKtt^L-Cfc 
^ K<DAP:ftS£/h£ < T^^cor^A^St-^fi- 

5Mii'>^< KAP§I5T*cd®^ • |MJ®|®^^@ 

^T*^^ 0 ^fc, /hJSLfi • i*»JE«{c*5l>r, Ri&Plc 
ifiv^«««^u- KAP^/h^i^A^STiAtS 
i«ln»Lrt ^ u— KoAPftSt/hS < ^ 
<^T\ 8KAftftfc»-r<5S*tt^ft< yis— KAP^T 

[0 0 4 2] 

I^ife^J] ($t«i) Hl*^ia6^-rj:5(c:^-« 
i-^u-^^^^OKiiP 1 0 1 SrJgfSU 

50 ^«>rtss:*r-r*K5&^-y 7^102 t^tajp 1 0 



-5- 



(6) 

9 

KSiET^ 1 0 7 ^C03E^1 0 7(^±^ct 

TJjlz&&£ti1tm%c<o7i'- Kl Kco 
iSHRBBast:: y > ^«offisME 105^ ±« i o 7 {cJz^s 
:/ K l a «^f>T»^u- K l bttUc^ftdsStii-f 

[0043] _lie«j£k x v % ±m,m - fitSHEEWcfct * 

T, ±ffi:/W- Kl a (DP^i^P{Ci5^-Rl^^A-r6« 

-f^-v<om^immm^±v^ ±m^u- kapsb 

Kl a O^^p^^^ltL^^J:^ 
^i/- KAP8&4*5j;tf:/w- K*ffi-C<D«3^ t>J 
[0 0 4 4] m^l 1 2 7^&P 1 0 HftME 

IL^ltM^b^v^, «*©S»-ctti8i0 7 
AP«lififf(7>^ra^*< ftsa*. **lfe«»J"ett±«JcJ: 
-KAPSP4 b&B<DZimttZ <m%£ti, 

[0 0 4 5] **5, ±»^i/-Ki a fcT»^i/-Kl 
<> ±^/l/-Kl a cD^^^^U— K^£cD7 0% 
[004 6] #:Jb\ APM]3 1 teTg&^u— KcoAP 

[0 0 4 7] /^*5 X ffiqftft/j 2ttTtt^U— K©fflP 

[004 8] fc*3, S« 1 0 7 3&SJbgB:7V— KG>*fcfrfil 

[0 0 4 9] (Hlg0ij2) 0 7(C^fJ: 51-^12^^^ 
K 1 <DTU7\s- K 1 b tmrlE«J«<o«t 9 f+rftftB* „ 

[oo5o] _tiE«j£ic j: »? % /hms • m»mmmz& 

i'— Ka»fe«fflL/fcjfc*Lj&s, 4*tc-5r— »^W«^efca 
«Ett^ftl^fc«>iS?aE«r^^t*v^^ TW^i — Klb 



2001-271791 

«xiTS>5(E>T!\ «ix<oi8j5S^rK*\ Rv^^p^&Rl 

[0 0 5 1] <|£J60i| 3 ) ID 8 9 iC^Sci: . ffi 

ft. — S5^±«l 0 7 0iija^2SriiiiBLTTffl^ r u— 
Kl bl:^At5^\ ±«5fi«co^u- Ktt, ±« 1 0 

^5Mit^f5^ % BUlE£«l 0 7 0iiH^2 

•(&SHE®igclc:JoV>T. »iiP^e>«ttfc««o^u— 
K{C^A-r^>^cD— AS*sffiE£j|Kl 0 7 0iim^t2S: 
iiiSLTTSiS^U— Kl b (C^At^^Ot^ • 

[0 0 5 2] (mMM4) B9*5it;Bl Od^-TJ: ? 

t-^fi - ffiBHE«a>»ffr£-e«\ £ifca$»&pa*e>« 

n/c«*tc«ix, — 10 7 coiim^: 2 $riii§ L 
XWi^-K«At6/&\ 3fe«iftff(Z5^u— Kl 
I2> S^ 10 7 (OiiJilyv 2 CO^IfP 8 ^ ^iXO®^ ■ m 

^ • fJ«a*(-#5a«H#^*fe"t-Sds. HfrfES«l 
0 7(Oiim^2CDf^^^0te^Rfc^LHfj{l!l$r_ha 
^^Kl a«J^®Bt?)«f|S9SrKJt, »«l©t)T«^l/ 
— Kl bMc®^i?JfB9SrRttfcfc<0-C*)»). Ri&P^ 
bRttbfe««co^u— KiciAt5±^-W x ^jR 
10 7 coilMyt 2 £riii® ItWi/- Klb (C^A 

[00 5 3] (HJ6«| 5) ill M^r^-J; 5 

• te»JE«eD»ft5jfe-eii. ±atds»5iP 10 1 ^felBH 

— ^J^s^i o 7(7)ilJH^:2^:iligLT 
TSB^u- Kl b(c^A-TS^ % ±mi&m<D7u— K 
ii, i« 10 7 (Oiim^C 2 cop^^as <ir SEixo»2g . gtjgg 

7<D7u- h-wiv ttvnft&mmT^i — ki bw^ 
m&$itx\<^<Dx\ Ki&p i o l^hmtitzmmcoy 

^~ KicIAt^iiO-W, k«l 0 7coiim^2 
SriiiSLTftftLTTffl^u— Kl b (c^A-T^^lc^ 

[00 5 4] Huia^*5 107 KBl ft W 

a^ffl^liio 0 ^2 0° SSJcf^^S^L 

[0 0 5 5] (Hffi^j6) Hll 2iC^i-J: 

• ffi:»JE4S<D»^-Ctt. ±« 10 7 (Dmm.'K 2 $riii§ 

uwi^- ki b^ffitit>mA~rz>&. ^it^tiig 

Lfcttffi-CHaeET»^u~ KAP$U^StAL J ^i-< > zf 
l/-KAP»Xt/, S«-C<0«f^, fJSt^^^l — 



-6- 



11 

L^-ti^ HftfE±SB^U— Kl a Htli2^10 7 

^<bitufe«£i o stcr^^ox^^tiD 1 < % 

i£#JE^ic*5^r. !)7^102 l 0 

^tftAI-zmn&Xfafathfri&mZti. ±&1 0 7fl$J 

[oo5 6] (mmm?) mi s^^mi si^i-xo 

^U-Kl^^p-zKO^Sl 1 ^ilil-TS^l- 
^U (Isl^ft (mi n-1) x^tfgtfc 
^/6 0) flK«tt« (NZt) k\,^oWkM&3b 
S^. Buie±^yu— Kl a £flWET«15:/u— Kl b<D 

^^l l ^f^^F(ciii§i-6^i^- K<o®a^s«^i-6 

[oo5 7] mmms) @i6(^«5i^ 

S&IE±S5^ u~ Kl a £ ituieTgfS^ K 1 b 

^*lt^scdt\ a— ^(D^u&mm^mi&irzy 

[0 0 5 8] £fc. SftiEJia^U— Kl a ZwimTUzf 
Kl b <fc9t>tfci&£tt-^U ^u~KIBIHLSr*< 

^iKaft^ffiiii-sRi&p^^^iSo^w— k^® 
i"S D 

[0 0 5 9] (^Jfe#j9) 01 7{C^-fJ;5lC. 

twa±«:/u— k i a 9 f+ttffi»#ffl««Bi 

s&y k i b &mstim v ttv&m&^mwm v ttv 

»ffi«Jc*3V^r, KiiP^f>8l^c®4S(O^U"KAP 
»ic««LTatAi-6*«t5«, ^u- KUJPSfPl 2d? 

ifivMgigcO^ Kttl P«S 1 2 £ t) fc®(E*lRl (J^2f 

ft) icmiiiLT^s<£>T\ KP^ic^v^T^^ftai 
tfiWcU KM<o«iaS:*B»W(c:ffi:«-C#, 

P^P^i5v>|i^<7)^u— KAPSM-^Ai-S^co 
^ixlC^LT^y Kl(OAPMl3 1 < T*£ 

ifEEigcd^T, KiiPJcffiv^^o^u- KAP»4 
^SAftS a TlAt5i« 5 |C» Ut / U- 



(7) 2001-271791 
KOAPM/3 1 £'h£< 1£;eT*£S <£>T\ ^ffa 

[0 0 6 0] 

m\z&ti&m&±mc±&7u— Kw^ra^w- k 

K£ituf2T£fl:/u— KOAP^ Ii]Qft£SJItt 
7(7 KB-CoHf* ■ $JftE - tt#JI$8ii£lli£U ^i/- K^ 

[0 0 6 1 ] £fc. StflBTSB^w— K^:8frlE«HE<Z>KtO 
Di2aEgUfe£fe»U K^ffif<Df±^5^ 

20 [0 0 6 2] Huie±tg^7\<7)^a5^ffi$rR?F^ 
[0 0 6 3] £7t. HUlE^tD^tCOr^^^lHl^^tC 

— KliJM®&9 l^ti^t^XV iW^^i/- K^® 
[0 0 6 4] £fc. BulS^<7)yu— KSt!9#H-gP^$: 

[0 0 6 5] gSIBias^u— K^ x mffS±«^e> 

ttsriicjc^u- KAP»*5J:t5^^— K^T*co 

^^J-T S v > 5 S**^ & S 7 r > SrStt"? # 

So 

[0 0 6 6] .H(rE±«^u- Ki-«rlET»^u— 

Kco^ »9 H JtffiKS:^ t° y ^-f <b Lit r t (c J: t) <t 

^877 >&m&x%z> 0 

[oo6 7] &tz^ wim±u^^-ytwimTU^u— 

50 h'(D%t%i;&&z_tz^tlz£V7'i — KARffl$*5j:^u 



-7- 



(8) ftffl 2001-271791 

13 14 







[02 2] HUffliBrffifg 






[0 2 3] |p)tt^#tt0 














1 








1 a 




[0 0 6 8] milS±^^U— KO^^iRiJ^Of^tt 




1 b 








2 








3 








4 


;/u™ KAp&B 


\s— KAP»*3 J:t/^u— Kffl -C0>«3! • fJSI • 


JO 


4 a 








4 b 


TpB^U— KAP&B 


ft, 7r>^>^JBE^3&5rSj±-r5^ t h\z.mn • f»JR • 




13 1 








0 2 


fcUP^jgjr 






5 








a 








6 




[H2] m^myr>t^r—^>^(Dmmmm 




7 




[i3] pggfflLbffiig 




8 




[14] n^amroni 




9 




las] isjttse»ttia 


20 


1 0 




[06] l^ttffi^ttS 




1 1 




[0 7] *$&W<DmMM2 cd&M? r 1st ^>Vco 




L 


K[BPB 






1 2 




[0 8] &$£w<DnMM3<DgrM7 7 ^(vmuM&m 




10 1 


Ki£P 


[0 9] ^^pj(Dn^j4 <d^m?7 ^<om^±mm 




D 1 




[010] |i^&$Jt®0 




10 2 


/-i s s 


[011] ^5£m<DMMM 5 <DgrM7 7 >t^r— is is? 




10 3 


ttdyp 






10 4 




[012] &$£W<DmMM 6 7 l/ttr— 




10 5 


LH.JTZX. 




30 


10 6 




[013] *$&w<dmmm r (D^my 7 ><D±$$m&m 




10 7 




[014] 




10 8 


<^ f / N l— • p M 


[015] m&m&&m 




e 1 


ApM 


[0i6] *$£w<onMm 8 (d^mv 7 ><DM&±mm 




10 9 




[0i7] *&m<Dnmm 9 <d&m7 7 >m&mum 




0 2 




[018] '&teM<D&M7 7 is&XTftr— is^?<DWm 




110 


K 


©0 




111 




[0 1 9 1 m^m^m 




112 




[020] mwmmm 




113 




[021] mmnmmm 


40 


114 






-8- 



ftffl 2001-271791 




[H3] ms] 




-9- 



(10) 



ftffl 2001-271791 



[09] {fg] i i ] 




01) ¥fF$2 0 0 1 - 2 7 1 7 9 1 



[016] [Hi 7] 




[1^2 01 

im i 8] 




112 



-11- 



(12) 



2001-271791 




(51) int. CI. > HSiJfE-^ F I (#%) 

F 0 4 D 29/28 F 0 4 D 29/28 K 

J 

anzmn mm ?nas f 3H033 aao2 aais bbo2 bbo6 ccoi 

*B0S*Rifiii*E^Sffi6TI 2 #61* CC03 CC04 DD01 DD04 DD06 

*&TfifXac5S#tfcl*J DD12 DDI 7 DD19 DD21 DD22 

DD29 DD30 EE06 EE08 



-12- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



